The properties of silver in the oxidative dehydrogenation of methanol were studied in a flow reactor under near industrial conditions. The influences of temperature, concentration of both reactants, gas velocity, space velocity, the form of the silver catalyst and surface composition of the catalyst were studied. A model for the reaction is proposed which is based on the experimental observations and on the nature'of suggested that different oxygen in the reactions to CO, Cop and conversion to CO.
INTRODUCTION
There has been no single study covering the influence of temperature, of the concentration of both methanol and oxygen, of the space velocity (SV) and linear gas velocity (v,) under near industrial conditions. Because of differences in the catalysts and the conditions used in the various reports which have appeared, it is still not clear how the process takes place. We have therefore studied the effects of all these parameters for pure silver materials. A mechanism is proposed for the reaction under our conditions which is consistent with the results and also with the results of our study of the silver-oxygen interaction [17] .
EXPERIMENTAL

Catalytic measurements
The equipment used, which is of the fixed-bed flow type, is shown schematically in Figure 1 . Technical grade oxygen and helium are first passed through molecular sieve traps to remove water. These gas streams, regulated by pressure and flow controllers, are then mixed and passed through a methanol saturator (I) at room temperature and then through a saturator held at a lower temperature which is regulated by a cryostat (2). The gas is then introduced into a one-way quartz reactor (3), inner diameter 5 mm., supplied with electrical temperature control.
A thermocouple, protected from the reaction mixture by a quartzsleeve in order to avoid there being any contribution to the catalytic activity from the thermocouple material, is placed on the top of the bed. A few experiments were performed using a methanol-formaldehyde mixture; an aqueous solution of these compounds containing 30% formaldehyde was used as source of the gaseous mixture. and the selectivity to formaldehyde is defined by:
Materials
The silver catalysts studied were industrially used non-porous materials with mean particle sizes of 0. When the quartz-shielded thermocouple was removed from the reactor, a decrease in conversion was observed. We therefore conclude that the conversion with the empty reactor is mainly catalysed by the quartz walls rather than being due to a gas phase reaction. Measurements above 600°C showed somewhat greater conversions.
Effect of reaction temperature
The influence of temperature on the conversion of methanol under the standard conditions given above are shown in Figure 2 .
Figures 8 a and b show the conversions to CO and CO2 at different total conversion levels for cleaned catalysts. It shows that the main difference between
Ag III and the other samples is found in a higher conversion to CO. A consequence of the exhaustion of the oxygen is that it is impossible to measure the kinetics of the reactions occurring under the conditions used in this study, 
The competition between these reactions determines both the selectivity and total conversion because both reactions (3) and (4) use far less oxygen than does reaction (5) and thus the thickness of the active layer is dependent on the extent to which these different reactions occur. Probably this occurs at specific sites.
An increase in the reaction temperature causes greater increases in the rates of reactions (3) and (4) relative to the rate of total oxidation (reaction 5), as is illustrated by the decrease in conversion to
The effect of changing the space velocity on the conversion to CO (see Figure 6 ), is not directly related with the proposed mechanism. As stated before, the CO conversion proceeds partly in the gas phase, step (7k), outside the active layer. This is confirmed by the higher conversion to CO over Ag III, 
